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Abstract 
This paper deals with numerical considerations regarding the simulation of the attitude of an aircraft 
in the approaching phase for landing. The state of the art is analyzed in the first section; the 
description of the process by means of which the steady state vector of the initial system, given in the 
second section, is obtained in the fourth section. An improved system is given in the third section and 
this system is further enhanced with perturbations, in the fifth section. The second section describes 
the process leading to the initial required  conditions. The conclusions are given in the sixth section. 
 
 
1. State of the art 
 
  The simulation of an aircraft in the approaching phase for landing is important in order to 
ensure the safety of operations as this stage in flight is a critic one. Various papers treat this 
issue, for example: [1], [6], [3] etc. 
  Essentially, this particular stage of flight necessitate more attention from the pilot and a 
better coordination in order to avoid the so called PIO phenomenon [2]. 
 
 
2. The initial system 
 
The system (1) is taken from [3]: 
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Where we have: 
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From [4], the following constants of the system (1) are used: 
 z = -0.7985,  e z = -0.2603,   m = -6.4774,  q m = -0.6957,  e m = -8.2667,   m = -0.162, 
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Remark 1.   is the aircraft speed (84.5 m/s) and  0 V   is the additive input value.   is the 
limit for saturation 
L e
 . 
  Remark 2. The global gains are:   k = 0.401,  q k = 1.284,  p k = 0.521 
However, as shown in [5], the output of this system is not optimal regarding the necessary 
manoeuvers in the approaching for landing. In section three the system is improved in order 
to obtain an improved output. Also, in section four, the initial conditions obtained verify an 
auxiliary condition from [3], expressed by relation (5).  
 
 
3. The improved system  
 
The improved system is identical with relations (1) and (3), the exception being the relation 
(2) which is transformed to (4): 
e q p q k k k        
 
    ( 4 )  
From relation (4), it can be denoted the fact that a negative feedback reaction is introduced:  
- e  . 
In order to numerically  compute the attitude in the simulink language, the general 
representation of the improved system is needed - shown in Fig. 1.  
 
Fig. 1  The general representation of the improved system in simulink 
In Fig. 2 and Fig. 3 the controller subsystem and, respectively the plant subsystem are 
shown. 
 
 
Fig. 2  The controller subsystem 
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Fig. 3  The plant subsystem 
 
 
The subsystems from Fig. 2 and 3, with variations will be used in the system from section 5. 
The outputs of the system are presented in Figures 4, 5, 6 and 7. 
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Fig. 4   vs. time 
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Fig. 5  q vs. time 
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Fig. 6    vs. time 
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Fig. 7   e   vs. time 
 
Comparing these outputs with the ones from [5] the optimality stands out. 
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4. Obtaining the initial conditions (from steady-state)  
 
Actually, the computations from previous section were made using the initial conditions 
described in this section. Putting together the condition (5) and the conditions from [3] arises 
the necessity for a new methodology to establish the initial conditions. 
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  Remark 3. The condition (5) is obtained from [3] and [4]. 
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                           In order to determine the initial conditions from system (1) the first two equations 
are used together with the relation (7). 
   1 ) ( sin ) ( cos
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(7) 
  Remark 5. The first two equations are considerate homogenous and one trigonometric 
function is expressed from the first equation in order to be putted in the second one. 
As in [3] the following relation is obtained: 
    0
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Where A, B, C, D depend on the coefficients of system (1). 
For relation (8) in order to have real solutions, the relation (9) must be true. 
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From relation (9) the relation (10) is obtained 
   15833) 0.15833,0. (  e                   (10) 
The algorithm for computing  ) , , , (
0 0 0 0 e q     consists in iterations over  e  , from (10), then 
after the  and  . 
After the iterations are made, the following initial point is obtained 
) , , , (
0 0 0 0 e q    =(0.189,0, 0.12, -0.152). 
One can check that the initial system verifies the relation (5). 
 
 
5.The system with perturbations 
 
In order to express more clearly the realities of flight we use some external perturbations and 
one finite input over time.  
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Fig. 8  The simulink scheme of the system with perturbations 
 
Fig. 9  The controller subsystem of the system wit perturbations 
 
Fig. 10  The plant system of the system with perturbations 
 
INCAS BULLETIN, Volume 2, Number 1/ 2010
26 
 
0 10 20 30 40 50 60 70 80 90 100
5
6
7
8
9
10
11
time [sec]

 
[
d
e
g
]
 vs. time
 
Fig. 11   vs. time of the system with perturbations 
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Fig. 12  q vs. time of the system with perturbations 
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Fig. 13    vs. time of the system with perturbations 
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Fig. 14   e   vs. time of the system with perturbations 
 
Figures 11, 12, 13 and 14 put in evidence the fact that the system is stable regardless the 
specified perturbation.  
 
 
6. Conclusions 
 
Generally, the fact that many jet fighters have the bare airframe instable achieving stability 
through the use of automatic stabilization systems, is known [8]. Following this idea this 
work is part of a future implementation which will use robustness [7] for achieving stability. 
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